In this paper we proposed a high speed and area efficient Kogge-stone, Ladner-fischer and Knowles adders by modifying the existing architectures by eliminating the redundant black cells. Currently the speed of the multipliers are restricted by the speed of adders for partial products addition. The major problem with the binary addition is the carry chain delay, to address this problem most of the modern adder architectures are implemented using parallel prefix adders. The delay of the parallel prefix adders are directly proportional to the number of levels in the carry propagation stage. Due to the logarithmic delay of the parallel prefix adders delay problems have effectively reduced. Kogge-stone is one of the fastest adders. We has eliminated the redundant black cells and performed re-routing thus minimizing the logic delay compared to the previous adders. Coded modified architecture in Verilog HDL, Simulated and synthesized using Xilinx ISE. Compared the modified architectures of Kogge-stone, Ladner-fischer & Knowles adders are found to be an improvement in the delay with the previous adders.
INTRODUCTION
In various VLSI designs adders are most frequently used. The binary adder is the most important element in most digital circuit designs including digital signal processors (DSP), microprocessor data path units. In many applications of digital systems several types of adders can be used such as half & full adders, ripple carry adders, carry look ahead adders etc. Among all these adders Carry Look Ahead adder has an improved delay compared to half adder, full adder and ripple carry adder. The Carry Look Ahead (CLA) adder improves the speed by reducing the amount of time required to determine the carry bits. To propagate the carry to the next stages it introduced two new signals called Propagate and Generate (G, P).But the problem with the CLA is, as the number of input bits is going to be increased the delay of adder becomes worst. To eliminate this problem engineers devised new adders called Parallel prefix adders. The logarithmic delay of the parallel prefix adders improves the speed efficiently as well as requires less area requirements.
The parallel prefix adders has found to be applicable in the various fields ranging from pseudorandom number system, cryptography [1] , [2] , [3] ,convolution computations without round-off errors [4] , [5] , [6] .The residue number system divides the number into parts (residues) and performs the addition in parallel without propagating carries, results in a significant speed up over the corresponding binary operations. The residue number System is best suitable for applications of digital signal processors [7] , FIR filters and communication components offering less speed, low-power characteristics.
The functioning of parallel prefix adders can be achieved in 3 stages. These parallel prefix adders precompute the carry to eliminate the carry propagation problems and reduce the delay of the adder. In the first stage carries are generated using two signals (G, P) in the White cell, here G is the carry bit of the half adder and P is the sum bit of the half adder. 
PARALLEL PREFIX ADDERS

A. Basic cells
The delay problems have efficiently reduced by modifying the existing architecture of CLA, thus speeding up the propagation delay problems using parallel prefix adders. These adders are the parallel prefix form of the carry look ahead adder. The main advantage of the parallel prefix adders is that carry chain delay will be reduced as we go on increasing the number of bits from 8 to 16, 32, 64and 128 bits. The efficiency of the parallel prefix adders will be high even for the higher order input bits as compared to the carry look ahead adder. These adders results in logarithmic delay, so that the carries will be propagated to the next stages very speedily.
B. GP Block
This block is the first stage of the parallel prefix adder which pre-computes the carry by using two signals generate and propagate (G, P). Generate and propagate block takes a pair of inputs (a, b) and calculates generate and propagate bits using the following equations. The black cell takes the two pairs of input signals (gi, pi) and (gj, pj) and computes generate and propagate bits using the following equations. 
.…(4)
B. Post Processing Stage
This is the final stage of all adders of this family which computes the sum bits. 
TYPES OF PARALLEL PREFIX ADDERS
A. Kogge-Stone Adder The Kogge-stone adder is the parallel prefix form of the carry look ahead adder generates carries parallelizable to the next stages. The delay of the Kogge-stone adder is O (log2N).This is the most commonly used high-performance adder in the digital circuits. There are various types of parallel prefix adders such as Brent-Kung, Sklansky, Knowles and Ladner-fischer adders etc. Among all these adders it is found from literature that Kogge-stone adder is one of the best performance adder. In this paper we proposed 3 architectures of Kogge-stone, Ladner-fischer and Knowles adders by modifying the existing architectures by reducing the redundant black cells so as to get the better performance compared to the previous structures. Elimination of redundant black cells resulted in efficient delay and area requirements. The adder priority in terms of worst case delay is found from the experimental results that Ripple Carry, Carry Look Ahead, Carry select and Kogge-stone adder. This is due to the reduced stages of critical paths of all carry tree adders. The drawback of the Kogge-stone adder are high area requirements as compared to the other adders. The advantages of Kogge-stone adder are 1. It provides Low depth.
Minimal fan-out at each node (implies faster performance).
B. Modified Kogge-stone adder
The Kogge-stone adder shown in figure 2 is faster than the existing structure due to the elimination of redundant black cells, thus compensating the delay. This adder modified by reducing the redundant black cells and re-routing to compensate for the functionality of the adder.PG network of modified adder is shown in figure 2 . 
C. Ladner-Fisher Adder
This is also a type of parallel prefix adder which reduces the delay as well as consumes less area. This adder also provides logarithmic delay so as reduces time consumed for calculation of carries and propagates the carries to the next stages very fastly. Sklansky adder has minimum logic levels and uses less than Kogge-stone and Knowles prefix adders. But the problem with the Sklansky prefix tree is its high fan-out. Ladner-fischer prefix adder is proposed to Figure 3 . Ladner Fischer Adder eliminate this problem. Ladner-fischer is a structure, between the Brent-kung and Sklansky prefix adders. The delay of this adder is log 2 N+. 
D. Modified Ladner-Fisher Adder
E. Knowles adder
These types of prefix trees are having flexible architecture. Knowles prefix trees has the fan-out at each level to name their family members. These types of prefix trees trade of from depth and inter connect area.
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This adder is bounded by minimum depth. This adder provides different fan-out at same logic level called as Hybrid logic. The black cells and gray cells used in the carry generation network are less in this adder as compared to the Kogge-stone and Ladner-fischer adders so that the area requirements of this adder are less.
Knowles adder has the following advantages 1. Low depth and inter connect area. 2. These adders are bounded by Ladner-fischer (minimum depth) and Brent-Kung (minimum fanout) topologies. 
ROUTING TECHNIQUE USED FOR MODIFIED ADDERS
The Parallel Prefix adders described in the paper have modified by reducing the black cells so as to reduce the delay and to increase the performance of the adder .One of the important concept of all carry tree adders is that each gray cell and black cell has its own task in overall output. For example in the 2 nd stage of modified KSA circuit the left generate bit is calculated only if bit 6 and 7 is present. It requires generate bits from bit 0 to 5,but the generate bit must be chosen from the path which gives reduced delay and produces effective sum from bit 0 to 5.instead the generate bit must be chosen from the bits 0 to 6,this does not affects the circuit. But the final generate bit from bit-i cannot take any generate bits higher than "i", so the end result will be affected as we are included the generate bits higher than "i".
The above mentioned method is a good start but even we can improve the performance of the adder by removing the redundant black cells. Redundant black cells can be removed without any adverse consequences but it has to be properly compensated, if not the delay will be increased considerably. And this can be compensated by hanging the routing (wiring). Performing the routing in only 1 st and the 2 nd stages produced an improvement in speed but doing the same in all 3 stages of carry-generate network increases delay.
ELIMINATION OF REDUNDANT BLACK CELLS
Gray cells are required to compute the generate bit which results in output carry at the final stage of the adder so that gray cells cannot be removed at the final stage of adder. The removal of redundant cells gives different results, so all the cells cannot be removed. So the cells which are going to be removed should results in increased speed and less area perspectives. Analyzing the last stage of KSA gives a better understanding of the redundant cells. In the last stage there are no redundant cells so all of them has to be remained the same. In the 
IMPLEMENTATION
To code the different tree adders we have used Verilog Hardware Description Language using structural 
CONCLUSION
In this paper we have presented an innovative method to reduce delay by modifying the existing architectures of Kogge-stone, Ladner-fischer and Knowles adders by reducing the redundant black cells and by re-routing (wiring) we have found an increased speed of adders as well as reduced area constraints. Therefore these adders can be used in any VLSI circuits where speed is the main constraint.
